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[Claim(s)] 
[Claim 1] 

In the hydraulic composite material which contains water, cement, a fine aggregate, coarse aggregate, 
and silica powder at least, 

While containing an expansive additive further, said hydraulic composite material [ the blending ratio of 
coal of said expansive additive ] It is one to 10 mass % to the sum total of said cement and silica 
powder. The hydraulic composite material characterized by for the specific surface area of said silica 
powder being 50,000-200,000cm2/g, and for the blending ratio of coal of said silica powder being five 
to 15 mass % to the sum total of said cement and silica powder, and water / binder ratio being less than 
15 to 25%. 
[Claim 2] 

While said hydraulic composite material contains further a high-range water reducing agent or a high- 
performance AE water-reducing agent The hydraulic composite material according to claim 1 with 
which the blending ratio of coal of said high-range water reducing agent or a high-performance AE 
water-reducing agent is characterized by being the rate of 0.5 - 4 mass % to the sum total of said cement 
and silica powder. 
[Claim 3] 

The hydraulic composite material according to claim 1 or 2 which is the lime system expansive additive 
with which said expansive additive used a calcium SARUHOARUMINETO system expansive additive 
or lime (CaO) as the principal component. 
[Claim 4] 

High-strength concrete which was obtained by having made any 1 clause of Claims 1-3 harden the 
hydraulic composite material of a description and whose compressive strength is 100Ns/mm2 or more. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a hydraulic composite material, and in detail, it relates to the hydraulic 
composite material with which the high-strength concrete which has the compressive strength of 100Ns/ 
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mm2 or more is obtained while autogeneous shrinkage and drying shrinkage are controlled. 
[0002] 

[Description of the Prior Art] 

Construction of the super-high-rise apartment building is briskly performed focusing on the Tokyo 
Metropolitan Government core in recent years. It is important to combine, and for the residence where 
amenity and salability are higher than former to be required, and to meet a buyer's needs. Development 
of the concrete which has hardness higher than before as one of the means to solve such technology is 
desired. If premised on using good aggregate for concrete with higher hardness as a production method, 
the cement content per unit volume of concrete of ordinary portland cement will be increased, and the 
method of making a water cement ratio low will be mentioned using good chemical admixture (high- 
performance AE water-reducing agent etc.). However, it was difficult to realize compressive strength as 
high as 60Ns/mm2 or more by this method. Moreover, the amount of cement paste increases and the 
problem of increase of the amount of autogeneous shrinkage by hydraulic operation of cement is caused. 
Since this autogeneous shrinkage and drying shrinkage generally known were mentioned to one of the 
factors which makes concrete generate a crack, development of the technique of controlling them was 
desired. 
[0003] 

The following patent documents 1 has disclosed the high-strength concrete water / whose cement ratio is 
40 or less weight % and whose compressive strength a contraction reduction agent and an expansive 
additive are contained low-heat portland cement, a high-range water reducing agent or a high- 
performance AE water-reducing agent, a fine aggregate, coarse aggregate, and if needed, and is 60Ns/ 
mm2 or more. However, the compressive strength of the obtained concrete cannot yet fill the demand 
for the use asked for 70-80Ns [ mm2 ] /and the further high intensity. 
[0004] 

[The patent documents 1] 

JP,2001-31457,A 

[0005] 

[Problem to be solved by the invention] 

Therefore, the purpose of this invention is to offer the hydraulic composite material with which the high- 
strength concrete which has the compressive strength of 100Ns/mm2 or more is obtained while 
autogeneous shrinkage and drying shrinkage are controlled. 
[0006] 

[Means for solving problem] 

[ this invention / said hydraulic composite material ] in the hydraulic composite material which contains 
water, cement, a fine aggregate, coarse aggregate, and silica powder at least while this invention 
contains an expansive additive further The blending ratio of coal of said expansive additive is one to 10 
mass % to the sum total of said cement and silica powder. It is characterized by for the specific surface 
area of said silica powder being 50,000-200,000cm2/g, and for the blending ratio of coal of said silica 
powder being five to 15 mass % to the sum total of said cement and silica powder, and water / binder 
ratio being less than 15 to 25%. 

Without according to said composition, worsening construction nature, even if water / binder ratio is 
low, high compressive strength can be realized and, moreover, the amount of autogeneous shrinkage and 
drying shrinkage can be controlled sharply. 

http://dossierl.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_.. .nce_NG3_v5&Ntt6=gakujutsu_v5&Ntt7=&Ntt8=&Ntt9=&Nttl0= (2 of 11)12/24/2008 1:28:24 PM 



JP, 2004-284873, A [FULL CONTENTS] 



The concrete obtained by having hardened this hydraulic composite material is high-strength concrete 

which has the compressive strength of 100Ns/mm2 or more. 

[0007] 

[Mode for carrying out the invention] 

This invention is explained in more detail hereafter. 

As cement used by this invention, it is JIS, for example. R The low-heat portland cement specified to 
5210 is desirable. By using this cement, still less concrete of the amount of autogeneous shrinkage can 
be offered. In addition, when the water / binder ratio (15 to 25%) explained below are adopted, the 
cement content per unit volume of concrete of the hydraulic composite material in this invention 
becomes 750-1000kg/m3. 
[0008] 

What is used from the former can be used as a fine aggregate and coarse aggregate, for example, river 
sand, an inland sand, sea sand, crushed sand, and these mixtures are mentioned as a fine aggregate, and a 
river gravel, a pit gravel, a sea gravel, crushed stones, and these mixtures are mentioned as coarse 
aggregate. 
[0009] 

The silica powder used for this invention has the specific surface area of 50,000-200,000cm2/g. 
Although what is necessary is just to fill said specific surface area as silica powder, when especially 
economical efficiency is taken into consideration, silica dust grains, for example, silica fume, are 
desirable. By introduction of the silica powder which has said specific surface area, without worsening 
construction nature, even if water / binder ratio is low, high compressive strength can be realized and, 
moreover, the amount of autogeneous shrinkage and drying shrinkage can be controlled sharply. In 
addition, the water / binder ratio as used in the field of this invention are water {/ [ / } (cement + silica 
particle) ] xlOO. (mass %) It means. 

The water / binder ratio of the hydraulic composite material of this invention are less than 15 to 25%, for 
example, and less than 20% of water / binder ratio can also be used for it. Without worsening 
construction nature as mentioned above, even if it is such low water / binder ratio, high compressive 
strength can be realized and, moreover, the amount of autogeneous shrinkage and drying shrinkage can 
be controlled sharply. 
[0010] 

In addition, when the specific surface area of a silica particle is the range which is 100,000-200,000cm2/ 
g, And/or, when the blending ratio of coal of silica powder is five to 15 mass % to the sum total of 
cement and silica powder, since said effect about construction nature, compressive strength, the amount 
of autogeneous shrinkage, and drying shrinkage nature increases further, it is desirable. 
[0011] 

Moreover, as for the hydraulic composite material of this invention, it is desirable to contain further a 
high-range water reducing agent or a high-performance AE water-reducing agent. The blending ratio of 
coal of these aforementioned high-range water reducing agent or a high-performance AE water-reducing 
agent has the good rate of 0.5 - 4 mass % to the sum total of cement and silica powder. When adopting 
the blending ratio of coal outside this range, it is good to use, after carrying out the physical-properties 
examination of a setting test etc. and grasping the description of material. 

Although the kind in particular of a high-range water reducing agent or high-performance AE water- 
reducing agent is not restricted, well-known material, such as a lignin system, a naphthalene sulfonic 
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acid system, a melamine system, and a polycarboxylic acid system, is mentioned, for example. 
[0012] 

Moreover, as for the hydraulic composite material of this invention, it is desirable to contain an 
expansive additive further. As for the blending ratio of coal of an expansive additive, it is good that it is 
one to 10 mass % to the sum total of cement and silica powder. 1-5 mass % is preferably good from a 
strong viewpoint. If the blending ratio of coal of an expansive additive exceeds 10 mass %, expanding 
quantity becomes large too much and hardness may fall. 

What is necessary is for a hydration reaction to generate the crystal of ettringite or a calcium hydroxide, 
and just to have the operation which expands concrete, when it kneads with cement and water although 
the kind in particular of expansive additive is not restricted. Although a well-known material can be used 
for an expansive additive, its lime system expansive additive which used a calcium 
SARUHOARUMINETO system expansive additive and lime (CaO) as the principal component, for 
example is desirable. 
[0013] 

Moreover, the hydraulic composite material of this invention can also use well-known admixture, such 
as other air-entraining agents and a defoaming agent, for the effect of this invention in the range which 
does not have a bad influence if needed. 
[0014] 

The hydraulic composite material of this invention can be stiffened by kneading the various 
aforementioned material by well-known kneading equipment and a well-known method, and placing 
them in a mold. In addition, it is more desirable to add coarse aggregate, after the turn of kneading 
preceded and elaborates mortar. Moreover, it is desirable to spend the time for 3 minutes or more on 
kneading of mortar at least. 

Thus, the obtained hardened material (high- strength concrete) is JIS. A The compressive strength 
specified by 1 108 is set to two in lOONs [ mm2 //mm ] /or more, for example, 100-150Ns. 
[0015] 

[Working example] 

A work example explains this invention further hereafter. 

According to preparation of the use material of a description, and concrete given in Table 2, water / 
binder ratio manufactured three kinds of concrete (hydraulic composite material), 17%, 20%, and 25%, 
to the following table 1. In addition, the specific surface area of silica powder is 200,000cm2/g using 
silica fume. 

The test result of the obtained fresh concrete is shown in the following table 3. Any concrete was used as 
hi-performance concrete in consideration of workability. 
[0016] 
[Table 1] 
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[0017] 
[Table 2] 
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[0018] 
[Table 3] 
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[0019] 

Moreover, the compressive strength of concrete is shown in the following table 4. Table 4 shows that 
high-strength concrete of 100Ns/mm2 or more was obtained for compressive strength in age 91 days. 
[0020] 
[Table 4] 
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[0021] 

Furthermore, the autogeneous shrinkage examination was done using the various aforementioned 
concrete. An autogeneous shrinkage examination is measured according to "the autogeneous shrinkage 
of cement paste, mortar, and concrete and the self-expansion test method" of Japan Concrete Institute. 
A result is shown in drawing 1 . 

In water / binder ratio, as for 17% of concrete, and a curve 2, in drawing 1 , water / binder ratio is 

[ curve 1 / water / binder ratio of 20% of concrete and a curve 3 ] 25% of concrete. However, curves 1-3 

are comparative examples which do not contain an expansive additive. On the other hand, curves 4-6 are 

concrete containing an expansive additive. 

[0022] 

Drawing 1 shows that autogeneous shrinkage is remarkably controlled compared with each comparative 
example (curves 1-3) in which the hydraulic composite material (curves 4-6) of this invention does not 
contain an expansive additive. 
[0023] 

[Effect of the Invention] 

According to this invention, while autogeneous shrinkage and drying shrinkage are controlled, the 
hydraulic composite material with which the high-strength concrete which has the compressive strength 
of 100Ns/mm2 or more is obtained is offered. 
[Brief Description of the Drawings] 

1 Drawing 11 It is the figure showing the result of an autogeneous shrinkage examination of the various 
concrete manufactured in the work example. 



[Brief Description of the Drawings] 

[Drawing 1] It is the figure showing the result of an autogeneous shrinkage examination of the various 
concrete manufactured in the work example. 
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[Translation done.] 



http://dossierl.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi.. .ce_NG3_v5&Ntt6=gakujutsu_v5&Ntt7=&Ntt8=&Ntt9=&NttlO= (11 of 11)12/24/2008 1:28:24 PM 



